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2 0 0 2 - 3 4 0 1 6 7 /v ?— V '. 1/ 

im*m 1 1 

mum i ^^dmmm±^mm^^t^&}0:ir^^m7tm^^-t^^}n^M 

mum i ^^nmrnmimmt. m 1 <7)®nh&mmm*Mj& u 
mum 1 m¥^nmmm±^m 2 ff)^ B H B s»i^Mu 
• mum 1 mtigknmmwkRtfmmm 2 ^^n^mfomzmm u 

HUf5^2co# H B H S^3ff$3i(i, x 1 0 18 a toms/cm3WT, Mmmm 

0 19 atoms/cm3mT\ R^iJ^jtm^&ft 1 X 1 0 20 at oras/cm3j^± 

■e* £ c: t t -f h mm h 7 y v x 9 (Dim^tec 

2 ] 

mum i m^ B nmmm±.^mm(D^^i\:^mm'r^^m7tm^^-r^^nim 
mum i ^^mmmmzimmL. m i mt^mmm^^ u 
pfs^ i <D#M l n&mm±.izm2 (D^&^mt-mz^j&L. 

m%zm2<D^&iii*mwm$. mmmm&i x i o iSatoms/oitoT. mmmm 

ft -8 X 1 0 ^atoms/cii^T, So^^XtE^O/M^I X 1 0 2 0atoms/cm3jU± 

umm 3 ] 

mum i ^^mmm±^mm<o^^it^W]m^^^m^m^^^^nt:M 
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2 0 0 2 - 3 4 0 1 6 7 ^- v : 2/ 

ffiEtfi i ottatt^sfBisofwgEjg 2 <7>^ b b b sc#>j; itmtmm u 

pffB^2<7)# B B H K#Sf*M{i, MH&ftJt^l x l 0 18atoms/cm3j^T, WtmUkBt 
^8X 1 0 ^atoms/cn^T, XTC^OsftJt^ 1 X 1 0 20 a toms/cm3j^± 

[»#*4] 

HUie^2 0^ H B H M^igf«(i, S^Jt^l X 1 0 18atoms/cm3j^T, 

7^8 X 1 0 19atoms/cm3j^T, K^ii ^TG^f^Jt^ 1 X 1 0 20 a toms/cm3j^± 

[tmm 5 ] 

mmm 1 ^fsti^Ma, & 1 co^ H B B tt^«M^ffML, 
mum i o^ B B B K^M±t;^2 ^^piftiHML, 

frie^2co^ H B B Mi|i2»f«(i, a*MJt^l X 1 0 18atoms/cm3]^T, K^iiJS 



ttJfiMf 2003-3071664 



&m 2002-340167 ^- V : 3/ 

ri*8X 1 0 19atoms/cm3j^JlT, R^if^Ttm^mm^ 1 X 1 0 2 0atoms/cm3^±. 

mriE^ 1 ^^ H B B t4ii*M^^mfIS^ 2 0^ B H H K#Sf«^« U 

tufSfil 2 0^b b bSC^2»#M£TOIS^ , J Tllfc h7> * offcJK 

HUfS^2<7)#B B Bg^WM(i, a*«JS* f l X 1 0 18atoms/cm3j^T, Sf«M 
^'8X1 0 19 at oms/cm3j^T\ B.^if^jtm^mSLtf 1 X 1 0 20 atO ms/cm3j^± 

7 ] 

fit*^6 tc&^r, iris/^'j riRji*v>*, xamm. iM.mxtmm<ommit 

8 ] 

K^mfcmzj&m-rz ztzmmt-tzwmh ?>yx9<nftmij&o 
umm 9 ] 

mum i <7)# B B H g^«sg£» u m i (D&Mt&mmmzftm u 
mum i o# B B a g iiiici 2 o^ H a H f ^i^m 
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^-v: 4/ 



HuiE^2ogN H B B s^^«(i> &mmzvim&irzjkv t ihifxi®&L. mm 

»)ffMU m^I^I x 1 0 18 atoms/cm3^T, K3I?*JK?& ? 8 X 1 
0 19 atoms/cm3WT\ B.o##X7cS<0#Jf t) ? 1 X 1 0 20 a toms/cm3jiJL±T-*-5 - 

itmm i o ] 

lff^9Hio^T, mff£pI'M477'^(iS i H 4 , S i S i H 2 C l2> S i 

HC 1 3, S i C 1 4, G e H 4> P H 3 , B 2 H 6 , A s H 3 WH 2 S e frbMtfti 

1 1 1 

n 1 <7)# B B H es«M?FM u 

men 1 ^^ h h b k^«8i^»l. $ 1 (Difegkftmmmzfcf&L, 

huIS^ 1 ^IS B B H tt^*flfSraie^ 2 ^# B B B K#«f«^» U 

m-CX/ly 9 'J «j£U MSftfftJt^l X 1 0 18atoms/cm3j^T, g 

*^^7i ? 8 X 1 0 19atoms/cm3jaT\ £.o##*7c3£<7>*J3l rt f 1 X 1 0 20 atO ms/c 

[If ^ 1 2 ] 

01co^b b b ®^«M7TML, 

mrlfi^ 1 ^# B B B K^^±cs*^^ B B B fb^ftbfti--l>^m7u*^Wi--2>^K^^ 

mum 1 n^n^mmtizm 2 mt&n^m wm^m u 
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ltfB^2cogN B B H K^2»^fli(±^ UIlCEiSn^T i Sr^tr*SWtc«EE*en 

ffi^omEE^enJnSrffjJb^^^^-C^^^-y ? 'J >ym~£ «)ffMU s^ts 
^1X1 0 18 a toms/cm3^T, SHft«j£;0 s 8 x 1 0 19 atoms/cm3j^T\ _§.o##"^ 
TcSOMTin x 1 0 20 at oms/cm3j^±T^^^«h^#M«!:i-^jfSih7>vX 

[fit*® 1 3 ] 

umm 1 4 1 
umm 1 5 ] 

[0 0 0 1 ] 
[0 0 0 2 ] 

[?»o»f] 
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#gg 2 0 0 2 -3 4 0 1 6 7 ^- v : 6/ 

[0 0 0 3] 
[0 0 0 4] 

JEf&»£;ftl3r"*fc*!>, ^tie^[^*i-^»Xfl (JSJLT, r y * 'J > 7 

nmm&i&toTfimfamist & ®« $ * * ms t l x%\ h tix v> & 0 

[0 0 0 5] 

? ij >^o-tXI±, h 'J >-> -y y-y-y ? >J (Extrinsic Gette 

ring) h > V ') y is y 9 Y v 9 ] ) > ^"(Intrinsic Gettering) COZloH^cglJ £ fi 

y 9 'J > t 4 <7)-C^)^o — ^r, OMJ>v7^7^P ?*(4 

[0 0 0 6] 

Mitm y y 9 i) yy<DMtLXli, # it* jt% VfcifX) £ « L 

(4 #r # x 7c^75 ? ^ip $ n it *m am z fcf& l . jraafc&s * % t r c k ^mitm 
zmmmt&o &mjtmz&mLx ^fz^ij-^mzmuLtzmmxi* 
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<WM 2 0 0 2 - 3 4 0 1 6 7 ^- v : 7/ 

[0 0 0 7J 

[If tt:fclR 1 ] 
#12 0 0 2-31381 1 
[0 0 0 8] 

[^^?^LJ:^ ti-zmm) 

^ v > ? co^it^ ttLto/: 0 
[0 0 0 9] 

C<7)J; ^ %yy 9 'J >^>>?$|zt£W-f £TFT(i, Ioff^& t v>o /tmfl 
#14«:TU ffi$M14^>jg:TLTLf o£ 0 MKJi^y ? > J: . » 

[0 0 10] 
[0011] 

±$mmzm&, *$mmi*Yv ?vy y?t K&^mfem^mm^m 

S L> ^fg^*#fll^am (N 2 ) «Jt* 1 X 1 0 18 a toms/cm3j^T\ ( 
0 2 ) lM^8xl OiSatoms/cmSj^T^i-^- h^Jff^hi-^o ^'^'J 

m<vifkm*\ x 1 o2o a t 0 ms/cm3j^±-e£>&- 1 zmmt-t&o ^a^if^itm 

tLXU, ^'J^A (He) , ^*y (Ne) , TiVzfy (Ar) , * ~f Y > 

(Kr) M^-t/> (xe) frhmiffttz~m^mmM.*m^z>o 

[0 0 12] 
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!&m 2 0 0 2 - 3 4 0 1 6 7 ^- v : 8/ 

2> 0 -OpT^14^^«±S i H 4 , Si 2 H 6 , S i H 2 C 1 2 , S i H C 1 3, S i C 
I4, G e H 4 , PH3, B 2 H 6> A s H3WH 2 S e tifrZ^-f Z> if 7.* 

[0 0 13] 

m i«i <>z mi± z en*p lt^xv^ $ ^ isj ^ o x <?■ * > * s- 

[0 0 14] 

m±o j: n %yF®.mmm*i&ffi2^%m!&m&ftfrnfz?' * >^-x\ mm-m 

-f&o *LXYy 9 >y*s>9 bt£&^mtWk* : &WL-+Z&A±. 4-f>&Am 

4 * y k- £ ? * > v ^ 9 £ * £ #*#ii^s&flni- 

xayy 9 «j > risy ? tK&^mim^mir&mzmm^if^Kmtf 

[0 0 1 5] 

f± miW * ffl v > -7 r - * * T - - )\< & £ ^ffl -f *i tf «fc ^ 4 o - <T> W&VSM K <t <5 
. tlTcf l±i£ffc L tztfh V y 9 «; > *~ v > * t tt h *mi*m^W)1r Z> o 
[0 0 1 6] 

fc^Hx^i: LTii, l(Fe) , -7t;MNi) , h (Co) , 

^f-7A (Ru) , Dy'JA (Rh) , rt*7V*jU ( P d ) , * X ~ -7 A (0 
s) , ^J-/7A ( I r ) , (P t ) , m (C u) (A u) (D^-ftL 
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[0 0 171 

-f h (TMAH, ft^: (CH 3 ) 4 N0H) ) Zitmt1r2>T)l>**)\immZ 
[0 0 18] 

>*-r>£ffl^ 2 0 0 - 3 5 0 o Cfl«H»LT^v^bM^S^L^ <9 , 
[0 0 19] 

^ffl^fjTFT (nftm.-fi m t jrt^ tx7f> ^7«7m« § n & £ # , tf 
[0020] 
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10/ 



[0 0 2 1 ] 

& o 

[0 0 2 2] 

, (iH) 102, mmm^&i o 3^@ee^tL, pt^^^—ewit* 

££S i H^mSZti&mi OJfxmS^&l 3 l ##*7cft<0-#iJ-C£> 
^>T^n-> (Ar) tim%&£tlZ>m2<DJ}'xm§^&l 3 2 t^tfbtlTV^ 
o &ib\ 7K^ (H 2 ) «^$tL^,^3 0^^«^l 3 3 iWfX i> «fcv\, 

[0 0 2 3] 

LT, Ifcti^*- 1 0 1 t*t|6]-t-*fiijt;, h 1 0 4^lt^ti, 

87^-^-y h<7)#i5Ugd«^tLTv^ 0 -ett, &&ZtL&#A<Dffi l *iZfflffl 
2 U, £ 2 <7>*°> -ft n - ? i; > yxti K^'f-f >7'1 2 2 i: ~C&Z> 

o -e^, £ i <r>m%Jh 1 3 4 tm2<offi%?h i35t tc^nr^$n* 0 

[0 0 2 4] 

LtlC tiffin □ 1 3 6 XvC V D£gg^£jl 
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[0 0 2 5] 

friz, m 1 HTFi-X/^y LtzYy 9 > ^ v > & £ 

[0 0 2 6] 

t-r\ mm*^r- i o i tc*i££f£t#u o 3 u&k 

[0 0 2 7] 

x#t*S#l£i 31,13 2 ^"b^-n^tipT'B'tt^x-e^^^y > (s i h 4 

) ifeif^X-JbhTfrWy (Ar) *'X^SiI100^t4>o *LT 

SfiKH, » 3 <*> 1 3 3^£>7k5f (H 2 ) ^^illlOO^ 

ttl&i-^>o -<0<h §<7)^-^orL*«i 2 0 0 s c c mfISti-tl(i"ctv^ 0 
[0 0 2 8] 

fcis, i/ 7 y(r>\X-fo*) US i 2H6, S i H 2 C 1 2^ S 1HCI3, S i C 
I4, G e H 4 , PH3, B 2 H 6 , A s H 3 Sy ! 'H 2 S e <7)^f H^^tt^ #X ^ 

[0 0 2 9] 

fit, ?-^f^l 2 ll^n-^ 'j-,f>7'l 2 2 Ci i9, 
<h*H, J&M^MII^n&o -<^h ^j&M^ft^JE^fi 1 T o r r (13 

3 p a) mmttcz x n n-r^o 

[0 0 3 0] 

1 tcf£S£*i£«i 40^100-20 o°cumixmm-tz> t&t i> 



mm$ 2003-3071664 



#11 2002-340167 



^-v: 12/ 



[0 0 3 1 ] 

*co<^£/£Jjl^;#t;j&1-& 0 -cot # T;u^>*"X(7)j;tSt± 5 0 - 1 0 0 0 sc 
c m, ftf £ L<ii5 0-2 0 0 sc cmht^o £ ^^BIM«0i±^^ 0 . 3-2 
Torr (3 9. 9-2 6 6 Pa) fetitttehkn 2 1 ^n- 

^J-*">yi 2 2 £fatf*Pl-£o 
[0 0 3 2] 

^LT^-r-y HTftl 0 7SM£fflLT, itHOiSi 
y-y M04 tOSE^I^iiUP^i-^o &3b\ it^fgl 0 3 1CJ: i9*^£ 

[0 0 3 3] 

KorsB*^ift-r-6c:t>& f -c*i*7icXiKHi o 5 tm^rmmzfrif 
ho -t&t. ^ 'j H^«i«$ni»c tomtom 

[0 0 3 4] 

IC, *#K«814ft: 10 2t:J:i)l^WiJ:v>o J;t)«FiL< 

0 s c c mflSt-rtU^J; 
[0 0 3 5] 

>)yy^>?t fcfc^aWWRfi, S^iftS** 1 X 1 0 18 a toms/cm3jiJLTT^ f) , 
Jogm?JIS^8 X 1 0 19atoms/cm3j^Tt * *) , MK*2r*X*tf>iftgb&* 1 X 
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s<-s: 13/ 



[0 0 3 6] 

JiJL±<50«t o UffM£*i£^f§^<7)y ■;/ ? i; >^'->>^ ^ML, TFT<7)?£14 

st^^^^^^^JSTca^r^ * t^-ci, ioy 7 * > 

o 

[0 0 3 7] 

mmmm 2 ) 

[0 0 3 8] 

0 BI2 C^tX/<y itlllOOCTi^^t^l 

si 5 o^seti, tin 1 5 1 c«fc omffi^epflnu *ffiwt;-r9X-r7&*i& 
&-f&flMET*& 0 :wsii 5 <m, nwc^-yy h 1 0 5^iet?ti, 

[0 0 3 9] 
[0 0 4 0] 

t-r\ mm^^r- 1 0 1 izmuzuftL, z<D&mm%w^&i 0 3 izmu 

1 4 0£f£E-f£ o fc*5, 0 3t:ttL 

[0 0 4 1 ] 

-e lt, f&mmmm&mt lt, 1 5 0 ctsii 1 5 1 frbmi±zw 
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^-v: 14/ 



iLrtO»*«ft**ig:«$tL&o fc*5C<7>£#, )SBIMOEE^<± 1 0" 4 P ag|t 
[0 0 4 2] 

- «tit 5-10 fre&TWt t> y7?'j^'->>^^i ###$s * &m 

[0 0 4 3] 

xxit Lt7;^">^^f fflti>o ir^^^^osiE**! l o-i 

0 0 s c cmt U J&M^rt^EE^fiO. 2-0. 9Pa, SfiKliO. 3P 
[0 0 4 4] 

y-y h i o 4 toffiai&MiMrr&o ss^fti o 3 n«t 

[0 0 4 5] 

0. 5-3Kw<hi-^>o H&l 4 0 (2 5 °C) - 3 0 0 °C 

^ jjra^i- 4iJfiLi»o & t , asis^r * * > f -> > * £ * & ^Sttin^ 

[0 0 4 6] 

si:, mm~mm* (we) 1 0 2 u«t <9 w^^tt-c^ «to«fSL< 
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0 s c c mifiJt i-TtLtf J: v> 0 
[0 0 4 7J 

ttzm2 i:^tT i Zm-f2>nm<7)iX£> 0 tc, @3<t)J;t(:T i ^W-t&^-f 

^ > MI 16 1CJ; Oini^£*i<i> J: -9 C3fiJiP-r£ t«f S Lv> 0 JLflqftuti 
, [13 HT^i-J: ^ j y * y h 1 6 0 £Htr J: n {zmt^W. 1 6 2 £ KM L > 

[0 0 4 8] 

[0 0 4 9] 

in 3 izm-t 7.*v9 mw mm l/cy ? ? v > > ? t% & ^mitm^m 

[0 0 5 0] 

%Z>¥m*mii. m.m<im&&l x l 0.18 a toms/cm3mT\ _a.o®cSfiftJ^ ? 8 X 1 
Ol9atoms/cm3JilT-C*oT, M^^f«<7)#^X7C^<7)^«^ 1 X 1 o20 ato 

[0 0 5 1 ] 

J^±<7) X -9 UtTM £ ft/j^^or y * 'J > 7* v > 7 U T F TOiStt 

JB i: £ ¥i$ ftlgf <7)^«7n^ £ Y -y 7 'J > 7*1~ h Z t tfX' § % R-d Y -j 7 »J > 

7* v > 7 1 &2>*mfamzm3:-t2> ^<ox7f> ^ssriast-t-* - 1 *> ? -c § 

[0 0 5 2] 

(»ii3) 
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[0 0 5 3] 

LT2/fff|jt£fflv^#\ HuteifelWO^.IiMX(i2e^±f»^$-t±-7t:f#it^ffl 
v>T&Ji<, TUlilfelf 3i<7)-Jl S 4 0 2 a t LT(±, 77X'7CVDft^fflv\ 
S iH 4 , NH 3> N 2 O^LKH 2 ^S:S^X ( h LX i&WkZ ti&m tW.it n >M 
£ 1 0-2 0 Onm (#f£ L < (i 5 0 - 1 0 Onm) Mt^. 0 Ml? 5 0 

nmvimitmiti'') =t>Wk*fcf&-f&o >k^X\ TM»-il 4 0 2 bi 
LT(i, 7'7X7C VD&£ffi^. S i H^O^O^Rfctf'^ <b LTJ&l]||£;l^ 
&m'^fcM'^t~> , ; ^ >flf|£ 5 0-2 0 0 nm L < ti 1 0 0 - 1 5 0 nm) <7>J¥ 
£UftJiffM-f £ 0 MJ¥l 0 0nm«if[:y')3>i«t^ 

[0 0 5 4] 

•^v^\ T»Lb^ 1 <7)^fM4 0 3 ^ffMt^o H 1 O^NSflcJgKi,. ^ 
H B H gffit^W-t^^*#M^i>*n<7)^ U^v?'}t;, LPCVD&, 

i-^#^^|-^fflu^T^ 1 <D¥-mW-Wk* 10-100 nmW|?i:y7X'7C 

s mmm^^itmmmi 5 X l 0 ^atoms/cm^l^r^i&m^^X < <h «fcv» 



ililiEijf 2 003-3071664 



2002-340167 



^-v: 17/ 



[0 0 5 5] 

tr ) 1 «7)^2f#«i±H *£°>rr--7M> f^y^-f^ 7°^ 

M<Dfim^lZN i £fflv\ *4^-ei -100p pmON i ^^tfl^^^-y^r 

[0 0 5 6] 

BJE7K«7>y^*ffli/^»raJHtT--;Pi£ (LRTAfcfc) % 
[0 0 5 7] 

-f-tLT, i+yvl'-f-, Arl/-f-, K r I'-f-imO, EI 
#1^— if-i: Lt, YAGl/-f-, YV0 4 l/-f-, YLF!/-f-, YA 

Ti : +J--7 r>f Tlx-+P-^^^tf e>ft£ 0 
[0 0 5 8] 

ttill# 2003-3071664 
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^-v: 18/ 



iXm^l*, Nd:YV0 4 l'-f- (S«1 0 6 4nm) c0^2i^PvS (5 
3 2nm) ^H 3 (3 5 5 n m) £jlffl1~-5>o 

[0 0 5 9] 

mi <D¥mmmzmmi-z>o ^oti^x^M-^jiiio. 01-10 omw 

/cmZmm. (tHUliO. l-10MW/cm2) i)^iL^Xhh 0 fit, 0 

. 5-2 o o o cm/sfij$<7)^-£\ mm\z \s-*r-itt m 1 

[0 0 6 0] 

i) ^m^LX^^o ^Z\X\ >Xlzm%ir2>'fy 9 'J >^H<t ^ Hi cO^igfrM 
[0 0 6 1 ] 

tifrizx *)Mitmmm$:^ttm%mz®.mLxi> 

[0 0 6 2] 

4 (B) tCTFl-r^l, /fJ7l±i:y'7^J>^y>^i:4^i2 
(7)iji2g^3l4 0 5 £ 2 5- 2 5 0 nm^iniMt^o -0<h§, mM<Vftm 

^1X1 0 18 at0 ms/cm3j^T-e^> ^ , EogHtfltS^S x 1 0 19atoms/cm3MT-C 
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^-v: 19/ 



M^##'X7C«<7)?JlJf rt*l X 1 0 20atoms/cm3m± t &oTV>£ 0 
[0 0 6 3] 

[0 0 6 4] 

•j ? 1; >y$im£ftoo iimmmi, 77-^7^-^, lrtam^'g 

R T A&m>-f *i^£ffiv>Tfir x.lf«tv> e 7 t - *x r^-^fe-eff -9 
, lifi^fff:t4 5 0 - 6 0 OttO. 5 - 1 2Btf B 1^MMI^tf % $ 
fc, LRTAffiS:ffl^4»^:ii, lM?m<Dy > 7°tt,^ 1 - 6 0 &\ «f £ L < 
f*3 0-6 0#**r$-t2% <e-*l& 1 - 1 0 0, 4fiL<li2-6@if)it 0 7 
>-/*«0*jt3fiJS{±tt**<>Oi: #*flsR**lftWWt3(±6 0 0 -10 
0 0°C, jffi L<(i7 0 0- 7 5 0 tflJK K * TJniafcS J: Ul-£ 0 
[0 0 6 5] 

fcjs, r-y * >^^^o»Mn=t »k ^i<7)^*#fli<7)l$ H H H f[:^tToT 

[0 0 6 6] 

^ K ( T M A H ) £ ^-fr 7k?#tft& £*T ;l/ # 'J J: ^ >7 x 7 h y ^ > ^"-Ctf 

tJt§2 ^^WH^-i- y ^ > /< 71 (i 7 -y «fc I) |Sfc*-r*itf «t v> 0 

[0 0 6 7] 
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^-v: 20/ 



10 0 6 8] 

fit, B a B tt*«M K n y £ ^fln-r * K-"7£v»d) « ^ o 

(4 0 6 a- 4 0 6 d) 0 
[0 0 6 9] 

7 7 ^trx 7 f t > 1^ tlSftl Off ^ft^ L , fSttlB^ffi^y 
- hlfelfM4 0 7£ffM1"&o httiiBM 0 7ii7'7X'7CVDMl^^ 
y 9fe%my<\ J?££4 0 - 1 50nmt Ltv'J n > trite!* Bl-C^JS-t & 

0 #l£Jfcffil'Ct±, ^XvCVDftCil) 1 1 5 nnKAJPS-CBMfcSffcv'J ^ > 
HI (MJtS i=3 2%, 0=5 9%, N=7%, H=2%) T^j£i-* 0 Mra 

[0 0 7 0] 

^^14 (D) ^tioC, Mfe«±tcgilp2 0 - 1 0 0 nmOt£ 

1 (nmWMA lit, mm 10 0- 4 0 0 nm<D|20|ti4 1 2 L 
X¥— hlI^Mt^> 0 $Il<7)Iitii, y- FW4 0 7±U«iJ¥5 0 
nm<omit9 y ? )VWk. Mm3 7 0 nmCQ? > >K*IS^:»Ji Lty- h 

[0 0 7 1 ] 

£ 1 coi*mijgW§jl2 OfllliT a, W, T i , Mo, A K C u ^ 

Bfc-rntf iv» e i>t, ^i co2i«3is.TO2<7)#m)iii: lt>; >#<7)TO%tu^ 

£ F— kf > L£#*tJ| *> 'J 3 ^KKft^Stta^SttlS*, AgPdCu 
^x^ljl, Ml? 5 OOnmOTiK-^Aty'Jn ><7)^# (Al-S i) I, 

mm3 o nm<nmitr? >mzm'kmmLtz3wm&}:Lxi>£^ 0 t/z. 3m 
m&t-f2>i$i&* m i <F>mwfe<7)?yy*7-y\,z\x7Lxm.it9 yyxr-yzm^ 

Tfc«U>U i2Of«I<07^^-')Aty , J n><7)£-£ (A 1 - S i ) JgSK 
ftx.T7Jl/^-^Ah^-? y<7)££m (Al-Ti) ^fflv^TUv^L, $ 3 <D 
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[0 0 7 2] 

I C P (Inductively Coupled Plasma : Hf^^l7'7Xv) 

m^muzti&mum;, mm^nm^mm zm^mm-tzztizx «k gi 

0 £J3, iyf/^ffl^t LT(i> C l2> BC I3, S i C 1 4 & KliCC 

1 iftZZtt&t-t&tiS.m&lfx. CF 4 , S F 6 & L < ltNF3%t:*tt$t£-t& 

y v m^h a x i* 02 £ ateffi ^ & c 1 a*-e § * 0 

[0 0 7 3] 

ifi2<7)#tI±i;pjtl(Oft<7)Uy^ FBMt^o |l(7)X7f>^ 

cfE*Jt£ 2 5/2 5/lOsccmU, 1 PaOJE^jT*3 >f ;PM<7>*S^ 7 0 0 
ff^RF (13.56MHz) l^HUU SMJ (KS-X-r-v) ill 5 0ff^)RF ( 
13.56MHz) i^iSAL, I^(:ft(0ie/H7XtE^Epitl, o £ 
^flJOSMMft-^ X(±, 12. 5cmxi2. Scmt*^ 3^f;Hwll 

W^JS^l 5-4 5° <DT--^-m-kt1-2>o 
[0 0 7 4] 

3 0/3 0 sccma, 1 PaC0JE2fC=i>f JH»tii: 5 0 0W 
<7)RF (13.56MHz) l^^^AL, *M (Kft^f-y) llUOWORF (1 
3.56MHz) t^^AL, HKlftCHOgS^ rxWEESreutP-t-So I2^)x 
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[0 0 7 5] 

tt#1-&^£^7cff t LT, *IWCI±'J> (P) XHflt* (As) £ffiv>£ 0 
lei^MCll^IWI (n+fli-t) 4 0 8 a-4 0 8 d/^M^ft&o 
H 1 WlWflttili 1 x 1 020^ i x 1 0 21/cm3o^SfSffltrnM^#-^i-^ 

[0 0 7 6] 

•^-c, ]^<b&&-7*? KH3 ox^f^/ifi 1 t 0 - - 

■Cii, |3<0i7f>^», X';f>^*'X(:CF 4 hCl2^.ffli\ 
**l^*lO#\*aMttfc£ 3 0/3 0 sccmU, 1 Pa^JE^lT-n >f ^lOfl 
IC 5 0 0WORF (13.56MHz) t^J^SAU £&ffil (tW*-r->0 

<t)rf (i3.56MHz) i^^au hrw^^ss'M T^ms^entni-^o 

[0 0 7 7] 

^)x 7 f X'yf'/^TOCC F 4 <h C 1 2^ 

ZrtMDifXffiMitt: 2 0/2 0/2 0 sccmtL, 1 Pa<0JE;ft-C3 -f ;H^)t 
IC5 0 0WRF (13.56MHz) «2j£&AU *«JJ (tfaH-*"r-v) K <> 2 
0W<7)RF (13.56MHz) «£/£t£AU ^RWrftOgfiA'f TX*EE£epinr* 
:<7)i3WX7f>Wl4©i7f>^:J;>), WBS&tTT a NBIfcH 

tTa NJ^<hOJ.y^->^JtH||^o(t, WMO J- y -f- T a NI<?) 
.x? J: 19 &ii< -T^o i/ilU^L&^T^ H 1 ^jfWeS^tiT i> 

MfelW(±^^^>^$tL|i< 1 ^igm^OT a N 

Wk4 1 1 a - 4 1 1 d £TS<h U ^2 ^2gS^coWM4 1 2 a - 4 1 2 d £± 

[0 0 7 8] 
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2 <7) K - H° > ^ftLStt >f * > K- 7°v£ , Xm*> V± XSt-tf x. UT «fc v > c 
o3B3Et?ii, << *> K--7°&£fflv\ y**74> (PH 3 ) Zfcmx*5%K1b 
KL/:**X^5li3 OsccmH, K-Xfi^ 1 . 5X1 0 l 4 atoms/cm2 1 L 
, KtE^ 9 0 k e V t LXft^o 7, YfrhttZ>-?*9 t%2 <F>mMM t 

x ? t & 19 , £ 2 co k- tf > ^ic <£ 0 , r- b ti^^>i2 <w#e 

t/fUlSU 09a-409d ^fMt^o 
[0 0 7 9] 

t^wnTFT^Mt* ¥-mi*m zMfc-tz, ^mwm k P lotn * ft-5-1- 

*^*fi!»7C* (sKn>fcfc*) j&^ifll 3 0^#ft!»«i«4 0 8 a, 4 0 8 d 

, hSttt^-5i4^M^4 0 9 a, 4 0 9 d«t^ o 
|3«Wi4 0 8 a, 4 0 8 dUii 1 X 1 o20^ 1 x 1 0 21 /cm3cOijftSfa 

«K«±3fcoifi-e'j > (p) 3&^jn$*t^^« (n+«) a*, pi^t 
^■"t&^MWxid^aiJS^-e-^ 1 . 5 ~3toffiiiaziLT\<*&fzibmnm&pm£ 

4otv»5 0 Sfc, $4O^ftIit4 0 9 a, 4.0 9d^ MSt'J> ( 
P) ^in$tL^f«-e^)^^\ pM^##i--5»^«7E«c 7 )?t«^co 1 . 5 

- 3 fg?^n $ tt x v > & tb mmm lipitiom, 

[0 0 8 0] 

-7°yX-??'*-V*m'i%-tZ>c\ttfX£Z>o M?m- 3 0 0°C<7)#H^4 3 ^ 

o ttzYAG ls-*f-<Dm2mi8Li!&MLXmiSLit2'*tXi> X < , YAG1/- 
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[0 0 8 1 ] 

^-enu (e) tc^-fcto^ st-ftaftv n >)ii, s^fLv'; 

CVDft»t, SHtMftv'; ^ 1 0 0 nm(7)lf$(:Mt^o t<7>& 

, y- M ->-*-7*>£ffl^T, 3 0 0 - 5 5 0°C-C 1 - 1 2B#F H ^n^L, 

M^TK^ft^tf do ^fifiOSS-cti, M^#ffl^'f-e4 i or, 

^mmjmmmmm * mm izn -? - 1 & -c # & 0 

[0 0 8 2] 

-e<7)|t[ll4 (F) H^-fctdH, ^'7 y^-> a >I±Cgi^tt^ill6 

mmxteftmmmtmfrbb&m i <Dmmm$m4 1 6«t^ ^Mit 

T-i^o £*>\ ^l^era^lfM^^Tt'ttW^Ji&^fflv^^^, •7*MJV7 
l <o^P^£ffM <h^-e^^> 0 fcfc, ^ 1 ^UrMlfMn^vg}^^ 
■y > ^ ^S7t14WftfirJ3i<7)fl^MS^tT o >&W&$> Z> o ^Mco^tg-^-fi^ 

[0 0 8 3] 

sii <Dmmmmwk4 16^1^1^ &cMft*&*isi (ftiEWKti, a^tii 
mmxitmimitmmm) ^f.4^i2^7y^-y 3 >i4 1 7^^i-^> 

o ^l^IiT'lii 2 <^/^7 y^-y 3 >Ii:MiiI^ffll^ 0 J&Jjfyfett 
HTIi, il5^yttm^ct&X/N°-y y'Jny^-y 7 h^fflV\ *^-y 

Ltii^^ffl^tLtliv^ J±7:{iiai:l5:7£-rtL(^J:u^\ 0. 5- 
1. 0 P a , feSm^fi 2 . 5-3. 5 KW, ^M^JttiMfi ( 2 5 r) - 2 5 
Or^lfcBrt-e&tUi'ct^o Mfb^fH^^4^^2(7)^ 0 y v^-va >)Ji4 1 
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[0 0 8 4] 

*2^7'>^-y3>l4 17, S 1 OgF B 1*fe|ffll4 1 6 , m 1 
•r>^-y3>!4 1 5 , h 4 0 7 £JHfP>^ 'vf>^L, P^P£R£S 

•y -f- > J: v> 0 ^mij&^ftm^li. V? 4 J-y^yyizX^tt&hfrZ: 

•r-^- (ftm) ^tt^inlWt^o fiTP3Pt|S^iSL/:t, ^2 
?v*y y^-v a >Mrapa!i:iII^ISL, -y ^ > Y LX 

v-^mmRirvu^ >mm4 1 8, (ih^l&v>) £Mci-;i> 0 ^nnti 

, T;i^-->A (A 1 ) , (Ti) , t'JW (Mo) . ?>^x-f> 

(W) R<liv'j3> (Si) (07C^^lb^^MX(i-tL^<7)7U^^ffll/>7t^ 

&IK£ffi^fttfJ:v\> ^liwiifli, ^^>M (T i ) /-> 'j n >-T;i^ 
- ^ A (A 1 - S i ) >fll (T i ) Z^tifti 10 0/3 5 0/1 

0 0 nmizmm Lfz(Dib, PJtM^mz 9 - - > 9"JkXfx- v * > 7 L T V - X 

Ki/>f ^msst^E* (n^L4^>) zMj&ir&o ^ mmrnm (#§ 
3te*^<a»*xt±ifc«t$:s**) 4 2o«n e ii4 2ocii, no 

, S n 0 2 f ^Siitl^fflt^ ; IT0£ 

1 1 0 nmML, 3flOMi:i">'f>/Ltil4 2 OBMt^c 

[0 0 8 5] 

[0 0 8 6] 

*»!fi> ±3^<0«t-9 KBl£$*trt:3*iftftj& s l X 1 0 18atoms/cm3j£JlT-e£> 
•9, R-oWtmmBttf 8 X 1 Ol9 a toms/cm3JiJLT-e*o-C, MK##Xx*tf>ift£ 
#1 X 1 0 20 a toms/cm3m±T**^#^#:M*ff^L, Yv ? 

£^TU ^/M*#1£0«fcv>TFT£fltx.*:T*-r'f 77 h »J y-X^^^i" 

* - «h a*-c # * o 
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[0 0 8 7] 

^te^nm^frntt , h y y h mi&oT f t -c urn l /^ ? > # i> a h 

*3iOTFT-e<>jlJSi-*Cfc»inr^-C*4o 
[0 0 8 8] 

hfstfi^ n^-V ^iHTF TR^pf t^;HTF T £*rt"&KS&IIIB& 
[0 0 8 9] 

it\ El 5 (A) C^tiii:, MS5 0 1iCil^MH^^ 

iknmmms o 2 zwrn-rzo sistiiT f T«ci^f ^^i-s 7;^ 

«; /FHL^iS A $ ft T v > i v >tz tb > -e ft £ P£ ihi" * T JtiJim * #1* L •& 

t5o 1 ±K$^ a ^mm^Mf&-r ^> o mm^ms ^mmLfz^-rn^ 
<Dum^m^^xw^mmm^Lx^mjtm^^j&-t^ 0 ^og, 4 5 o°c, 

lBtl1«MtTot, # H B H K^«fll^^7K*^^^X^rtbL, 6 0 01C, 8 
[0 0 9 0] 

ftzfammzmfc-rzo fit, ^'J7i±cy7^j>^>>n4^i 

2 Of f 2 5 - 2 5 0 n mOf $T«t-5 0 ClOi:^ 

x 1 0 18 a toms/cm3j^T-C& •) , B.o|!HRjfcj£j&* 8 X 1 0 19atoms/cm3j^T'e#> o 
T, M^##*X7ESf<7)^jt^l X 1 0 20 a toms/cm3j^±-C*&o ttz&2<D¥.& 
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[0 0 9 1 ] 

, g 1 0«ffitt^*fli:Hiiti<7>^JK5c3R-e* Mi^'7^J>?*y>^^ii 
2 0#i»#fliC»L^76 ? 'b#i!i$-<i:, Y -y 9 } ) > V&ffo 0 y-^'J> 

-K^jn^auj: $ i n^-mfcWk^ftiMiikt, Y-y ? »; yrzmm-tzz 

[0 0 9 2] 

[0 0 9 3] 
[0 0 9 4] 

mm 503^ Mm-r z 0 fit, isju^si m u ** n > * mua-r & (ft^^K 

o -E-Of^, HI 5 (B) H7Ki"J:^tc, h^I±oy- Mi^f S 
-f&o *3SJfctf>B&.t?Ji, mi? > 9 ^ (TaN) 5 0 4 t?>^^ 5 0 5<7)ff 

[0 0 9 5] 
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[0 0 9 6] 
10 0 9 7] 

lU 5 (C) dTjrfJ: t MfbS^^e^^^'y v^- > a >flI5 0 
6HMU ^*#il<07K*fl:«:fir"9o ^LTH15 (D) C^ti^:, 
^-v3>»±C»10JilHI«s»Hi5 0 7«U fWlCtf^tt*^ 
JH5 0 8 ^Mtio #2lifc«>5&J@|-ei±, ->^-v a >i±C7^'J ;u#JJg 

[0 0 9 8] 

-ecoiL IU5 (E) ii^tJ;^:, ^p^n^-^> (t i ) t7;^--)Ah 
^'J3>W^ (Al-Si) (Ti) ^tl^^V-XSeiS^K 

W >g£IH5 0 9 ^Mt^o fit, #«#ll&*tfl-*fflv»T»2 0JllBIj|6*il 
5 1 0£ff^£U ^»SMtt»M^|R$tL-5 3^^^ hHLttg5 1 1 ( 

[0 0 9 9] 

[0 10 0] 

[0101] 
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1 0 18atoms/cm3mr-e^) *) > &<>W.m\§i&tf% X 1 0 1 9 a t oms/cm^ J^L T "C *b o T 
, M^#^X7c^O^Jt^ ? 1 X 1 0 20 a toms/cm3&±r •;5"J>^'y>^4^ 

^tL, r;U X&&<D£^*T FT %m?LfzT ?t 1 h 'J ? 
[0 10 2] 

ISitcoTFT-e^igiSi-^- t(i-e§ ^ & c 

[0 10 3] 

(mm<Djfm 5 ) 

&#|J£. 116 ^rfflv^-Cf^-r^o 
[0 10 4] 

Il<7)f i 3 Xli 4 tPJ L/:li 4 2 0 Hi 5 1 1 t$ ? E L^t^IS^ 
IW<!:& tt¥Wm<7)^^v^S (Pt, Cr, W, Ni, Zn« Sn, 

i n) ^fflv^T^^-t^o ^mm^m-cn, ftfrw^it^iTot 

[0 10 5] 

^-c\ si 6 (a) n^i-i^n, mi 4 2 oxii 5 1 1 ^muzm^mmw) 

Pffiit, 6 0 1 £ffM1"£o mm 6 0 1 

^M<7)S5tt4T^ ivzm^tzm'k, mme> o lco^^tc^icoffl^s^ 

W0. 2^m-3 J «mtt^:t^iL^o ££H^> n€»6 0l£Sjt 
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iTiotu^o ^mm^mxu, -fyi^gMT^ u ^^ffl^tM 

6 0 1 £ffM-t& 0 
[0106J 

•e<7)^> PVA (^') 9£<7)#?LSH££ffiv>TMv\ 
OPt*^tT^o ^^^^^coBls-Cti, 'J >£ffl^£t?£UJ: 0, I TO 

o 

[0 10 7] 

#v»t#B£* («Ht£r«#fr*) o^^iu^st;, mcpedot^ 

m^L, ^<~? Zft^Xi> £^* 0 Z<Dt£, PEDOTIilTOtOlW^ 
<^v>/ji6 > -B. P ED0T£^7|£, 7K#fcL. ffSPEDOT^Mt^Ii: 

D0T£^f£, 1 7 0t;<7)i|JIfi^3 0^DDiL, ^fle 3 0 5WtT £ 
[0 1 0 8] 

fit, 3£*^«£fflv>T, ^iJ^M&£^&^^£fi^o #iJx.(£\ Ji 
£Jt^5 X 1 0"3Torr (0. 6 6 5 Pa) «f£ L< til 0"4^ 1 0"6Torrt 

[0 10 9] 

^6 0 3fi, ttii$ro/h?i^i (Li, M gl cs) z^&mmzm^xm 
f^i-ti^x^ 0 tfz^z, Li. Mg, c s^^^ts^mm±^mm Ltzmn^m 
m (i to, mit^i yv^i^mit^x^m , g^t^r >v^^@^bffii&^ (i 

n 2 0 3 — ZnO) , mitmS (ZnO) ^) tOf fiT«tl> t»i L^ c 
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[0 1 10] 

tToT^>, ififewl^/f £?fMU feM&l^ 7-7 ^^-^ffl^-c, 7^ 
* 7-^^^r^f oT ^ J: 
[0 111] 

fcfc, ELaili, ^<Ofelt^T|o]-e2a f )<7)«3S^#x.^ti^o — ot± % 

t ^— o<7)«iiti, f§:tef^^£><7>f&« ? ®®4 2 0 3U2 5 1 1MI 
S« L tttlf O S 1 4*^, 114 2 0X(i5 1 l\*&itte.*% 
[0 1 12] 

W±Wliti2 <D1I6 0 3 i L/:fli, EI 6 (B) CELl^i 

ao^iasr^-r <t ^ m 1 ^«iifli6 04^ ltmv <; n >M^i^tt, m 

77tt2SmBl6 1 1 ^fflKF P C (71/^y7'^7 , 'J>ht-+7f) 6 12^ 
[0 113] 

*%Wl*. yy**)>7'>>9£ t£&^mWWk<Dm.mifk&tf 1X10 18 atoms/ 
cm3jilT-e^> •) > J.o@^^j5t& ? 8 X 1 0 19atoms/cm3&T"C*o "C, Mt*^ 
X^<^«K* ? 1 X 1 0 20 atO ms/cm3m± tnctUiO, li^Sftl^i -y 



fct}§I#2 003-3071664 



nm 2002-340167 



^-v: 32/ 



[0 114] 

(mm^m e ) 

[0 1151 

* 1* > mm^m 3 xi* 4 -ei^ t/zmm 4 2oxii5i i % i tot-m l 
mmmmzA im<r>&mmx : j&mirtitf£\,* 0 -e-o^, 07 (a) c^tj:^: 

[0 116] 

ttfomK7 0 4 KimmM7 0 3 *mi, @7 (B) |:^t«tTi:y-^#7 0 

U&#$n£i£l|^fl|}££*iSo Ii:, H^tt*«K7 1 1»TFPC (-7 
[0 117] 

*mmu, yv tvyrzszs? t %2>¥mfcm<vmmmm& 1x10 isatoms/ 

cm3j^TT*0, loIltlg^8 X 1 0 19atoms/cm3j^T"?&o T, MCf^ 
tcH^IK^ 1 X 1 0 20 a toms/cm3j^± £ t K X 0 , MM¥&fcWZV>x- ? 

[0 118] 

mmm] 
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(HMtflJ 1 ) 

&^x, y v ? > y v y ? <n^m>»\m%. * l Ttism £ m<w -* £ o 

[0 119] 

i-f*"7X^tS±^TiUiM<h Lxmt-fZ S i NOI (5 0nm) , Si ON 

m (l oonm) fcuwL-asiiLfco *<r>ik. rmmtizm^iammm mi 
<o$¥&nmmm * 5 o nmtn, ^JSxfd-c**N i z&tsTkmm* i o P 

p m^fpfsL 7 7 * X^T* 5 0 0 °C/ 1 Bf <fcv»T 5 5 0 °C/ 4 B#ffl 

i <7>m&&mmmzfz&Lti 0 

[0 12 0] 

4 P a, MfiJtfi 1 5 0°C, ^^«^J{i3 Kw, ht^fXli 1 2 <f > 

■f\ J£R^*±A r H£fflU Oattti 5 OsccmH, MUflPl&L 

/:Ar*10scc m-e«#SM*mL/c 0 
[0 12 1] 

«$*^o i 2 Oi B a H f Wlflf (i 1 X 1 0 18 a t o m s 

/ c m3^JlT> mmifkm* 8X10l9 a toms/c m 3j£lT\ A r jftgli 1 X 1 
0 20 a t oms/cm^itioO^o 
[0 12 2] 

^:tC|gEM-7r-^^^^^fflLT, 5 5 0t/4MDiJ!iI^\ |2W 
[0 12 3] 
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U N WHJ£^3X 1 0!6 a t om s/ / cm3j^Tc7)|$ H H H tt^^Ii^t#7t:o 
[0 12 4] 

[0 12 5] 

iiu] 



^*$^;TgS(atoms/cm 3 ) 






MM 






2.00 x 10 1 8 


4.00 x 10 17 


3.00 x 10' 8 


3.00 x 10 15 




8.00 x 10 19 


1.00 x 10 19 


9.00 x 10' 9 


1.00 x 10 17 



[0 12 6] 
[0 12 7] 

>v^>^(Dmmmm^mmLmm^mmir^m^m^^ir^m^, y>> 

[0 12 8] 
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[0 12 9] 

T^^m&Zi&mz^ & tz&<Dm>&W.Zft o z\ti*z£io, r? 9 >v^y9t 

&&¥m*Wk<nmmmmz i x i o i8 a toms/cm3wT\ R^wtmmmz 8 x i oi 

9atoms/cm3mTt-r^»-<i:^T ^^)o ^69$^ v ^ > ^«£ffi: 

[02] ^^^^jfei-^x/N o -y ^ u >^g£^-r 0 O 

[El 3] ^§§B^^^Mi-^>X/^y 9 'J >^Hfi£^-f 0o 

[IH 4] *PMfflW:7^f ^77 h U ^X*^f^M77V*^^-rilIo 

[0 5] *PMffl^/:7?r^7'7 h ^ xxisof^sw&^TF-f 0 O 

[0 6] ^^^fflv^fcE Lm.^mw<Dftm-ftm*7r^mo 
[07] £ « v > fc isn, *>ffc*2r m ^ ^ -r 0o 
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^ — v : 



1/ 




■- (M CO 

n m m 



2003 



-3071664 




tB!I# 2003-3071664 



mm 2002-340167 ^-v: 4/ 

[04] 




fchSE#2 003-3071664 



m 2002-340167 



^-v: 5/ 



[05] 



(A) 



s 1 



503 502 




T 

501 



505 



(B) 





mmumm 








i A 






ttilEJlf 2 003-3071664 



Hfcm 2002-340167 
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[0 6] 
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^-v: 7/E 




(B) 



704 



708 



SB»Jla]f&g|? 702 



706 



707 



712 



711 
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[Ml 

•y ^ > v > ? OJ^aE**^ tTLiot, 
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